Okhotskite, an Mn3+-dominant pumpellyite-group mineral, is monoclinic, A2/m,a = 8.887, b = 6.000, c: 1S55A 
Introduction
PUMPELLYITE-group minerals are represented by the chemical formula, WsX4YsZ12056_n(OH)n , and named after the most dominant Y-site cation (Passaglia and Gottardi, 1973) ; pumpellyite (with A1y) (Palache and Vassar, 1925) , julgoldite (with Fe 3+) (Moore, 1971 ) and shuiskite (with Crr) (Ivanov et al., 1981) . Although Kato et al. (1981) found pumpellyite-(Mn e+) containing Mn 2 § as the most dominant divalent cation in the X-site, no member with Mn 3+ as the most dominant Y-site cation has been found. The present study describes the first occurrence of an Mn3 § pumpellyite-group mineral, from the Kokuriki mine. The mineral is named okhotskite for the Sea of Okhotsk, along which the mine is located. The mineral and its name have been approved by the Commission on New Minerals and Mineral Names, IMA.
Occurrence
The Tokoro Belt, a tectonic unit occupying the eastern side of the Central Axial Zone of Hokkaido, is made up of an upper Jurassic greenstone complex and upper Cretaceous clasfic sedimentary rocks. The former is called the Nikoro Group and the latter the Yubetsu and Saroma Groups (Kiminami et al., 1983; Iwata et al., 1983; Research Group of the Tokoro Belt, 1984; Iwata and Tajika, 1986) . The investigated area is underlain by the Nikoro and Saroma Groups.
Stratabound manganiferous hematite ore deposits occur in a member of the Nikoro Group which Mineralogical Magazine, October 1987, Vot. 51, pp. 611-614 ~) consists mainly of greenstones, associated with small amounts of chert and limestone (Bamba, 1984; Research Group of Tokoro Belt, 1984) , and suffered low-grade metamorphism of high-pressure intermediate type (Sakakibara, 1986) . The ore bodies occupy a space between radiolarian chert and basaltic pillow lava. The former is the hanging wall and the latter the footwall. The Kokuriki mine, containing several ore deposits, is located at Hiyoshi, in the Tokoro district facing the Okhotsk Sea, about 20km north of Kitami City (Fig. 1) . Massive manganese iron ore with 33% Fe and 10% Mn on average was produced during the period 1930-1964, but the mine is not operating at present.
The ore specimens studied were collected from the mine dump. Okhotskite occurs in veinlets cutting hematite ore. Microscopic observation reveals that okhotskite forms aggregates of prisms of various size, up to 0.2 mm long (Fig. 2) . Fibrous pumpellyite containing various amounts of Mn is also observed as aggregates coexisting with piemontite in quartz veinlets or pools. In addition neotocite, bementite and fluorapatite are observed, forming veinlets or pools. Hematite forms aggregates of very fine grained or dusty crystals, associated with very small amounts of Mn oxides. The hematite is very pure, containing a maximum of 0.38 wt. % Mn. In other ore specimens, inesite, baryte and rhodochrosite occur in the veinlets (Togari et al., 1986) .
Physical and optical properties
Okhotskite is deep orange in colour with a pale orange streak and shows a vitreous lustre. It is transparent and non-fluorescent. One set of cleavages is observed in thin section. The hardness of the aggregate is 6 on Mohs' scale. Although its density could not be measured because of the small grain size, the value calculated from the empirical formula is 3.40g/cm 3 (Mandarino, 1981) .
The mineral is optically biaxial negative with 2V(meas.) 46 (5) 
Chemical data
Chemical analysis was carried out with an Hitachi XMA-5A and a Jeo150A electron microprobe, with correction by the method of Bence and Albee (1968) and Albee and Ray (1970) , using the following standards: wollastonite (Ca, Si), synthetic spinel (Mg, A1), synthetic MnO (Mn), synthetic futile (Ti), synthetic magnetite (Fe) and anorthoclase (Na, K). H20 was determined by TG. Fe M/issbauer spectroscopy The M6ssbauer spectrum was obtained using a 5 mCi STCo in Pd source at room temperature. M6ssbauer data were accumulated in 512 channels of a multichannel analyser by using a constant acceleration spectrometer. The Doppler velocity was calibrated using a metal iron foil. The absorber consisted of 200mg of finely ground powder, which was pressed on an Al-foil, 4cm 2 in area. The sample also contained a moderate amount of piemontite, which could not be completely separated from the sample. The Lorentzian spectrum fit was obtained by a least-squares method with line widths and intensities constrained to be equal at each site. The LSF program of Shinno and Maeda (1981) was used for computer analysis and the quality of the fit was judged by X 2 values.
The M6ssbauer spectrum and hyperfine parameters are shown in Fig. 3 and Table 1 respectiFro. 2. Photomicrograph of okhotskite with hematite (black) and quartz (white).
was confirmed as trivalent by M6ssbauer spectroscopy. The structural formula was calculated based on the rules set out by Passaglia and Gottardi (1973) : AI, Ti and Fe 3+ were placed in the Y-site; Mn 3+ was added until the Y-site was fully occupied, and the remaining Mn was placed in the X-site as Mn 2 § with Mg (Kato et al., 1981) .
The analytical results are: SiO2 34.25, TiO2 0.09, A1203 4.49, Fe203 6.03, MnzO3 16.69, MnO 9.18, MgO 2.08, CaO 20.11, Na20 0.25, K20 0.03, H20 6.89, Total 100.09 wt %. The empirical formula calculated from the analysis on the basis of 56 oxygen ions is: (Ca 7 63Nao 17Ko 01)~,7 sl(MnZ235
Mgl.lO)~3.s5 (Mn4.50All.sTFel.61Tlo.oz)~s.oo 5112.13-O3971(OH)1629. The simplified formula is: Ca8 (Mn2+,Mg)4 (Mn3+,A1,Fe3+)sSi12056_ n (OH)n with Mn 3+ > (A1 + Fe3+). The described mineral may be specified as okhotskite-(Mn 2 § because of dominant Mn 2 § in the X-site. It is noted that pumpellyite-(Mn 2 § from the Ochiai mine, Japan, contains moderate amounts of Mn 3 § in the Y-site and that one spot analysis gave Mn 3 § > A1 (Kato et al., 1981) .
' o ~. vely. The spectrum consists of three doublets. One doublet is identified as belonging to Fe 3 § in the M3-site of piemontite (Bancroft et aI., 1967;  Dollase, 1973) , and the remaining two doublets are identified as belonging to Fe 3 § in okhotskite. The method for assignment of two doublets to the X-and Y-sites has not been established as yet.
Crystallography
Single-crystal X-ray studies could not be carried out because of the small crystal size and their aggregated form. However, the X-ray powder diffraction pattern (Cu-Ka radiation) was indexed by analogy with pumpellyite (Table 2) , and gave the following unit-cell data; monoclinic A2/m, a 
